Objective: In PBL, interaction in tutorial group plays a role in stimulating student learning. However, quality of group interactions need not be always in a desired level which will later affect group success. Hence the aim of this study was to ascertain the quality of group interactions during PBL sessions. Method: In this prospective, observational study, to obtain the perceptions of students and faculty (n = 32), a preformed questionnaire was used. Students from 1 st (n = 129) and 2 nd year (n = 106) of Bachelors of Medicine and Bachelors of Surgery (MBBS) program and faculty were asked to respond in the questionnaire during a PBL brain-storming session. To explore reasons for adequate and inadequate interactions, focus group (n = 10) discussions were conducted. Results: There was no difference in perceptions regarding interactions between 1 st year and 2 nd year students. But there was significant difference between students and faculty perceptions regarding posing critical questions (p = 0.002), counter argument (p = 0.001) and handling conflicts. Factors that drove interactions were the prior knowledge, assessment and motivation and the hindering factor was case scenarios which were not designed based on students' prior knowledge. Conclusion: Faculty expectations regarding PBL group interaction is different from the students' understanding of PBL interaction. This study helps us to bridge the gap between the faculty expectations and students' performance by orienting them regarding an ideal PBL interaction.
Introduction
Collaborative learning situations like problem based learning (PBL) assign students an active and constructive role in their own learning [1] . In collaborative learning, construction of knowledge takes place through cognitive interaction processes, i.e. elaboration or coconstruction processes (or both) [2] [3] [4] . The interactions that are manifestation of elaboration and /or co-construction processes are called as learning-oriented interactions. Elaboration is the process of considering a piece of knowledge in a richer and wider context [5] , whereas coconstruction is a special case of an elaboration, a collaborative elaboration where students develop shared understanding of the problem by interacting with each other [3] . The lack of elaboration is an important contributor to the students' perception of an unproductive tutorial group [6] .
Problem-based learning enhances higher-order thinking skills, such as applying, evaluation and synthesizing knowledge [7] . Brainstorming phase of PBL is an effective procedure to activate knowledge and to elaborate on knowledge and acquire comprehension of relevant new information [4] . In this phase learning takes place through interactions and elaborations [4, 8] . There is a positive relationship between interactions and tutorial group productivity as well as a positive relationship between interactions and elaborations [9, 10] . However, when the interactions are not at the desired level [9, 11] and in pseudo interactions [12] synthesizing the knowledge by elaborations does not take place.
Hence the low quality interactions may be responsible for unsuccessful tutorial group [11] . When quality of interaction is measured it can be used for giving feedback on tutorial group and students' performance and also to train students on good quality interactions.
The research question in the present study was to find out whether the quality of students' interactions during brainstorming session of PBL at Melaka Manipal Medical College (MMMC), (Manipal Campus), India was reasonable or not.
In this study researchers' intention was to ascertain the quality of group interactions during PBL by two ways: (1) . Assessing the perceptions of students and faculty on quality of group interactions during brainstorming session at MMMC. (2) . Comparing students' and faculty perceptions on quality of group interactions. Comparison of students' and faculty perception is important as faculty perceptions are the indicators of faculty expectations. Hence it was hypothesised that there could be discrepancies in students' and faculty perceptions on quality of group interactions.
Method

Educational context
In our medical program, students admitted are initially placed in Manipal, India (Phase I of the program) and after successfully completing two and a half years of pre-clinical training, they return to Melaka, Malaysia for the clinical training (Phase II of the program). MMMC follows a hybrid curriculum where 30% of the curriculum is covered through PBL, and PBL sessions are conducted modelled on the Maastricht 'seven jump' approach.
Questionnaires and subjects
To assess the quality of PBL group interaction, a pre-formed questionnaire (scale 1 to 5) designed by Visschers-Pleijers et al, 2005 [13] was used. The questionnaire had 11 items belonging to three different dimensions to distinguish three types of learning oriented interactions: exploratory question, cumulative reasoning and handling conflicts [13] .The questionnaire was given to I st (n = 129) and 2 nd year (n = 106) medical students during one of the PBL brainstorming sessions. The same questionnaire was also given to MMMC faculty.
The questionnaires were made anonymous before giving and the subjects were asked to indicate their responses in 5 point Likert scale. To identify the reasons for adequate and inadequate interactions during the brainstorming session, focus group discussions (n = 10) were conducted with 6 groups of students each from both the batches. The questions to be used during focus group discussion were developed after extensive literature review [2, 4, 6, [8] [9] [10] [11] [12] [13] . Content validity of the questionnaire was assessed by taking the opinions from the experts in medical education. The present cross sectional study was approved by the Institutional Research Committee of MMMC. Informed consent was obtained from the subjects before responding in the questionnaire.
Analysis
Statistical analysis was performed using the Statistical Package for the Social Sciences (SPSS) version 11.5. The categorical variables were described as median and interquartile range. Comparison of responses between the groups was done using Kruskal-Wallis test and Mann-Whitney test for pair-wise comparison.
Comparison of factors within the groups was done using Friedman test followed by Wilcoxon Signed Rank Test. p value of < 0.017 was considered as statistically significant.
The students response to different questions asked during focus group discussion were tabulated in the decreasing order of frequency of their appearance. Later two authors independently grouped the responses into three categories. Finally the categories and responses were finalized by consensus among authors. Table 1 shows the average median score for perception regarding occurrence of each item in the questionnaire in 1 st year, 2 nd year student groups and faculty groups. The cumulative average score of the three factors in different groups is shown in Figure 1 . Table 2 shows students' responses obtained during focus group discussion.
Result
The response rate was 100% in faculty and students groups. More number of students agreed that critical questions were asked and counter arguments happened during group discussion but less number of faculties agreed for that (Table 1) .
Factor level analysis yielded significant differences in the opinion regarding occurrence of handling conflict factor between student groups and faculty ( Figure 2 ). Faculty felt that interactions related to handling conflict occurred less frequently.
According to students' opinion the main factors that drove interaction were the assessment and motivation. The main hindering factor for the group interaction was the case scenarios which were not designed based on students' prior knowledge. 
Discussion
The questionnaire used in this study had 11 items belonging to 3 different factors: exploratory questions, cumulative reasoning and handling conflicts [13] . These three factors were derived from three types of talk and thought in groups during PBL process, as described by Mercer, 1995 Mercer, , 1996 and three types of interaction as specified by Van Boxtel, 2000 [3] . Exploratory talk occurs when group members engage critically but constructively with each other's ideas. Exploratory talk has been found to be most effective for learning through collaborative activity. In cumulative talk, speakers build positively but uncritically on what the others have said. In this type of talk, students construct a 'common knowledge' by accumulation [15] .
The present study explored students' and faculty perceptions of the occurrence of learningoriented group interaction during brainstorming session of PBL. The study also investigated discrepancies in the perception between student groups and faculty in order to indicate where the improvement was desirable. The median score for the occurrence of all interactions was more than 3 ( Table 1 ) which indicates that at MMMC, students construct knowledge through elaboration during PBL session. Moreover, at our institute, the quality of student interaction during brainstorming session of PBL could be considered as reasonable which is supported by similar study done by Visschers-Pleijers et al, 2005 [13] . The average score of factors did not differ significantly between student groups which mean that students' understanding / expectations regarding group interaction did not change when they proceeded from 1 st year to 2 nd year of the course. Highest score of cumulative reasoning factor in 1 st year students group compared to 2 nd year group indicates that the emphasis in PBL sessions shifts from problem solving to learning from the process of PBL when students proceed to 2 nd year.
Occurrence of productive conflicts and open arguments were more in 2 nd year students compared to 1 st year which was supported by qualitative data in which 2 nd year students opined that familiarity among peers and less fear of judgment drives interaction during PBL sessions (Table 2) .
Though the results showed that understanding regarding the process and expectations of PBL between MMMC faculty and students were similar, significant differences were observed between faculty and students groups on items related to critical questions (Item 2) and counterarguments (Item 11) ( Table 1) . This difference showed that faculty expectations regarding asking critical questions and counter-arguments were more than students' perceptions and faculty expectations were not clear to the students. Hence at MMMC, during PBL training, more emphasis has to be given to interactions that occur during PBL process. Thus evaluation of student interactions during PBL can be used for quality control of PBL process and to give feedback to students.
According to students' perspectives the main hindering factor for appropriate group discussion was the quality of case scenarios. Students felt that adequate discussion did not take place as case scenarios were not designed based on their prior knowledge (Table 2) . Students actively construct explanatory models based on prior knowledge, which in turn facilitate the processing and comprehension of new information [4] . Therefore, at MMMC, there is a need to revise or design PBL cases based on students' prior knowledge. In this regard, a preliminary work was done at MMMC to find out students' perceptions regarding an ideal PBL case [16] which was considered while designing case scenarios.
The present study has some limitations. Lack of awareness of an ideal productive PBL interaction in the study population might have affected the study result. Moreover, a clear quality of students' interactions could have been assessed using observational method instead of perceptions. The second limitation is that, the tutors' score took an account of students' group interactions during all brainstorming sessions of that academic year, whereas students' scores included only the particular brain-storming session in which students were asked to respond. So students' score might have been influenced by case scenarios, tutor and by group members as at MMMC reshuffling of students takes place before each PBL sessions.
This study looked into the learning process, more specifically, learning through group interaction during PBL. At MMMC, only 30% of the curriculum is covered through PBL. Hence this study looked into only 30% of the curriculum. The impact of 70% of traditional curriculum on PBL process was not explored in this study. It seems worthwhile to study the role of case scenarios in promoting quality interactions. Measured quality of interactions needs to be correlated with outcomes of PBL to see whether the perceived quality interaction is really the expected quality interaction that drives learning during PBL sessions. The students and faculty perceptions could be compared with tutorial group productivity. The quality of group interactions could be assessed during reporting phase of PBL session also. The tutor role on quality of interactions could also be explored.
Conclusion
Students' understanding / expectations regarding PBL interaction did not change much during their course. Faculty expectations regarding asking critical questions and counter argument are different from the students' understanding of PBL interaction. This study helped us to understand and bridge the gap between faculty expectations and students' performance by orientating students regarding an ideal / model PBL interaction. Furthermore, designing the PBL cases based on prior knowledge may bring out a productive group discussion during PBL sessions.
